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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a catalyst for exhaust gas 
cleaning which is excellent in durability and can stably clean an exhaust 
gas without being degraded even at such a high temperature as 100° C 
and under such conditions that an oxidizing atmosphere and a reducing 
atmosphere are repeated. 

SOLUTION: This catalyst contains a perovskite-type composite oxide 
represented by the formula: ACe1-x-y-zB'xZryB"z03 (wherein A is at 
least either Ba or Sr; B' is at least one kind selected from among Nd, 
Sm, and Gd; B" is at least either Pt or Pd; 0<x<0.5; 0<y<0.5; and 0<z< 
0.5). Preferably, 0.05<x<0.4; 0.05<y<0.4; and 0.015<z<0.5. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Chemical formula: ACe1-x-y-zB'xZryB"z03 (A) at least one sort of Ba and Sr, and B' — at least one 
sort of Nd, Sm, and Gd, and B" — at least one sort of Pt and Pd, and 0<x<0. — 5 and 0 <y< 0.5, 0< z<=0.5, 
however 1> (x+y+z). The catalyst for exhaust gas purification characterized by coming to contain the perovskite 
mold multiple oxide expressed. 

[Claim 2] The catalyst for exhaust gas purification according to claim 1 which has the value of said x, and y and 
z in the range of 0.05< x<0.4, 0.05< y<0.4, and 0.01 5< z<0.5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the catalyst for exhaust gas purification which was excellent in 
the endurance ability in an elevated temperature in more detail about the exhaust gas purification catalyst for 
purifying the exhaust gas discharged by internal combustion engines, such as car motor. 
[0002] 

[Description of the Prior Art] It is known by the catalyst which processes exhaust gas, such as an automobile, 
that the three way component catalyst which made noble metals, such as platinum, support is effective on the 
support of inorganic oxides, such as an alumina. Moreover, it is known that the catalyst for occlusion reduction 
type NOx purification which adds the function which carries out occlusion of NOx to the conventional three way 
component catalyst by lean atmosphere, is made to carry out occlusion of NOx under an oxidizing atmosphere 
with a high air-fuel ratio (A/F), returns NOx under a reducing atmosphere with a temporary low air-fuel ratio, 
and purifies exhaust gas is effective. 

[0003] However, by the catalyst system which made support, such as an alumina, support noble metals, when a 
catalyst becomes an elevated temperature, there is a problem which noble metals condense and becomes a 
hypertrophy particle that the so-called sintering arises, the activity front faces of noble metals decrease in 
number, and the catalyst engine performance falls. 

[0004] Whenever [ this catalyst temperature ], if it is made to run an automobile at high speed, since an elevated 
temperature will be reached for a short time, the catalyst which maintains the purification engine performance of 
exhaust gas, without deteriorating also at an elevated temperature is demanded. Moreover, in connection with 
the development trend of a high performance engine, this request is much more remarkable. The catalyst for 
exhaust gas purification which can maintain the purification engine performance, without specifically deteriorating 
also under the elevated temperature which is 1000 degrees C by which the ambient atmosphere of an oxidizing 
quality and reducibility is repeated is demanded. 

[0005] For this reason, these people have proposed previously the catalyst for exhaust gas purification using the 
platinum multiple oxide which has the specific chemical structure in JP,10-358,A and JP,10-28864,A. In these 
platinum multiple oxides, a platinum element is incorporated in the chemical structure of a multiple oxide, and the 
chemical structure of the specific platinum multiple oxide of a parenthesis is stable also at an elevated 
temperature. Therefore, the catalyst using this platinum multiple oxide can have the outstanding elevated- 
temperature endurance ability by maintaining the condition that platinum was distributed in the crystal structure 
of a multiple oxide also at the elevated temperature. 

[0006] Moreover, the catalyst for NOx catalytic reduction which it is known that a specific perovskite mold 
multiple oxide has the operation which decomposes NOx into N2 and 02, for example, supported the specific 
perovskite mold multiple oxide to support at JP,5-154384,A, JP,5-184930,A, JP,5-245372,A, and JP,5-261289,A 
is indicated. 
[0007] 

[Problem(s) to be Solved by the Invention] However, the above-mentioned platinum multiple oxide needed to 
improve the endurance ability in an elevated temperature more. Moreover, under the elevated temperature which 
is 1000 degrees C by which the ambient atmosphere of an oxidizing quality and reducibility is repeated, the 
conventional perovskite mold multiple oxide had the problem that decomposition arose, and in order to use it for 
purification of the exhaust gas discharged by internal combustion engines, such as car motor, it needed to raise 
NOx in exhaust gas, and the rate of purification of HC. 

[0008] Therefore, this invention aims at offering the catalyst for exhaust gas purification excellent in endurance 
ability which is stabilized without deteriorating also under the elevated temperature which is 1000 degrees C by 
which the ambient atmosphere of an oxidizing quality and reducibility is repeated, and can purify exhaust gas. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/05/09 



• JP.2002-204955.A [DETAILED DESCRIPTION] 2/5 ^ — is 

[0009] 

[Means for Solving the Problem] The above-mentioned purpose is chemical formula:ACe1-x-y-zB'xZryB"z03 
(A), at least one sort of Ba and Sr. and B' — at least one sort of Nd, Sm f and Gd, and B" — at least one sort of 
Pt and Pd, and 0<x<0. — 5 and 0 <y< 0.5, 0< z<=0.5, however 1 > (x+y+z). It is attained by the catalyst for 
exhaust gas purification characterized by coming to contain the perovskite mold multiple oxide expressed. 
[0010] This invention uses a cerium (Ce) and a zirconium (Zr) as an indispensable configuration element. At least 
one sort of alkaline-earth-metal elements chosen from barium (Ba) and strontium (Sr), Neodymium (Nd), 
samarium (Sm), and at least one sort of rare earth metal elements chosen from the gadolinium (Gd), And it is the 
catalyst for exhaust gas purification excellent in the endurance ability under the elevated temperature which 
comes to contain the perovskite mold multiple oxide which uses as a configuration element at least one sort of 
noble-metals elements chosen from platinum (Pt) and palladium (Pd). 

[0011] Although such a specific perovskite mold multiple oxide of the reason for having high endurance ability is 
not necessarily clear, this invention person guesses as follows. It is thought that Ce does so the operation which 
mitigates the range of fluctuation of the oxidizing quality and reducibility while the ambient atmosphere of an 
oxidizing quality and reducibility is repeated, since it has the oxygen storage engine performance as a property of 
itself. And with the perovskite mold multiple oxide of this invention, since Pt or Pd exists in the same crystal unit 
as Ce, this operation is effectively committed to Pt or Pd, and it is thought that sintering of Pt which ambient 
atmosphere fluctuation of an oxidizing quality and reducibility brings about, or Pd is mitigated. 
[0012] Nd, Sm, or Gd is permuting a part of Ce of B site of a perovskite mold multiple oxide, and is considered 
to, raise the oxygen ion conductivity of a perovskite mold multiple oxide on the whole. Therefore, migration of 
oxygen is promoted between a controlled atmosphere and a perovskite mold multiple oxide crystal, the oxygen 
storage engine performance of Ce is raised further, and above Pt or sintering control of Pd is considered to 
become much more effective. 

[0013] Zr is considered that it is that Zr permutes a part of crystal lattice, raises the stability of the crystal 
structure, and raises the thermal resistance in the inside where the ambient atmosphere of an oxidizing quality 
and reducibility is repeated since the oxide has thermal resistance high originally. It is thought that Pt or Pd 
offers the catalytic activity over exhaust gas purification as an original property. 

[0014] It is thought that the catalytic activity by the oxygen ion conductivity by such Nd etc., the thermal 
resistance by Zr, Pt, etc. has the optimal range on a presentation which is limited to a perovskite mold multiple 
oxide by this invention in order to be discovered by permuting a part of Ce of B site of a perovskite mold 
multiple oxide. 

[0015] In the perovskite mold multiple oxide expressed with chemical formula:ACe1-x-y-zB xZryB"z03 as 
optimal range on this presentation It is 0.05< x<0.3 more preferably. 0< x<0.5 — it is — desirable — 0.05< x<0.4 

— 0< y<0.5 — it is — desirable — 0.05< y<0.4 — more — desirable — 0.K y<0.25 — it is — 0< z<=0.5 — it is 

— desirable — 0.1 5< z<0.5 — it is O.K z<0.4 more preferably. 
[0016] 

[Embodiment of the Invention] The above-mentioned chemical formula: ACe1-x-y-zB'xZryB"z03 (A) at least 
one sort of Ba and Sr, and B' — at least one sort of Nd, Sm, and Gd, and B" — at least one sort of Pt and Pd, 
and 0<x<0. — 5 and 0 <y< 0.5, 0< z<=0.5, however 1> (x+y+z). The perovskite mold multiple oxide expressed can 
be manufactured by various kinds of approaches. For example, organic compounds, such as inorganic 
compounds, such as a nitrate of the elements Ba, Sr, Ce, Nd, Sm, Gd, Zr, Pt, and Pd contained in the above- 
mentioned perovskite mold multiple oxide and a carbonate, or an alkoxide, and acetylacetonate, can be mixed at 
a predetermined rate, and it can manufacture by subsequently calcinating at the temperature of 600-1 100 
degrees C under an atmospheric-air ambient atmosphere. 

[0017] the water solution which predetermined comes out of the above-mentioned inorganic compound 
comparatively, and contains is created preferably, the alcoholic solution which subsequently adjusts pH of a 
water solution by addition of ammonia etc., prepares a sludge, or predetermined comes out of the above- 
mentioned organic compound comparatively, and contains is created, subsequently water is added, and a sludge 
is prepared by hydrolysis — like — a precursor is prepared through a solution, subsequently these precursors 
are calcinated, and a perovskite mold multiple oxide is manufactured. It is because the perovskite mold multiple 
oxide of a uniform presentation is easy to be obtained by minding such a solution. 

[0018] As occasion demands, the obtained perovskite mold multiple oxide can perform crushing or grinding, can 
adjust grain size, and it can be used for it as a catalyst for exhaust gas purification excellent in elevated- 
temperature endurance ability. In order to use such a catalyst for exhaust gas purification as a general 
honeycomb mold catalyst, it is possible by supporting the powder of the above-mentioned perovskite mold 
multiple oxide with the usual method with a wash coat etc. on a honeycomb base material. Hereafter, an example 
explains this invention more concretely. 
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[0019] 

[Example] Barium nitrate [ of 124.38g of examples / 2 and Ba (N03) 24.306g ] cerium-nitrate Ce(N03) 3.6H20, 
Nitric-acid 4.21 1g gadolinium Gd(N03) 3.6H20, 4.9866g oxy-zirconium-nitrate ZrO(N03) 2.2H20, Using 4.8326g 
chloroplatinic acid H2PtCI6.6H20 as a raw material, these were added to 750g ion exchange water, and it stirred 
for 1 hour, and the water solution of these raw materials was created, and in this water solution, 1 5g of aqueous 
ammonia solutions was added 28%, and it stirred for 2 hours. The obtained sludge was dried in the 120-degree C 
atmospheric-air ambient atmosphere for 12 hours, and, subsequently temporary quenching was carried out in the 
300-degree C atmospheric-air ambient atmosphere for 1 hour. This powder that carried out temporary 
quenching is ground, and, subsequently it calcinates in a 700-degree C atmospheric-air ambient atmosphere for 
5 hours, and is BaCeO.6Gdo.1ZrO.2Pt 0.1 03. The powder of the perovskite mold multiple oxide which has a 
presentation was obtained. 

[0020] It is BaCe0.6Smo.1Zr0.2Pt 0.1 03 like an example 1 except having replaced with nitric-acid gadolinium Gd 

(N03) of 24.21 1g of examples3.6H20, and having used 4.5336g nitric-acid samarium Sm(N03)3.6H20 as a raw 

material. The powder of the perovskite mold multiple oxide which has a presentation was obtained. 

[0021] It is BaCe0.6Ndo.1Zr0.2Pt 0.1 03 like an example 1 except having replaced with nitric-acid gadolinium Gd 

(N03) of 34.21 1g of examples3.6H20, and having used 4.0895g nitric-acid neodymium Nd(N03)3.6H20 as a raw 

material. The powder of the perovskite mold multiple oxide which has a presentation was obtained. 

[0022] It is BaCeO.6Ndo.1ZrO.2Pd 0.1 03 like an example 3 except having replaced with chloroplatinic acid [ of 

44.8326g of examples ] H2PtCI6.6H20, and having used 2.1 5g palladium nitrate Pd (N03)3 as a raw material. The 

powder of the perovskite mold multiple oxide which has a presentation was obtained. 

[0023] It is BaCe0.6Ndo.1Zr0.2Pt0.075Pd 0.025O3 like an example 3 except having replaced with chloroplatinic 
acid [ of 54.8326g of examples ] H2PtCI6.6H20, and having used 3.6245g chloroplatinic acid H2PtCI6.6H20 and 
0.5375g palladium nitrate Pd (N03)3 as a raw material. The powder of the perovskite mold multiple oxide which 
has a presentation was obtained. 

[0024] The powder of the multiple oxide which has the presentation of Ba4Pt06 like an example 1 was obtained 
except having used barium nitrate [ of 197.52g of examples of a comparison / 2 and Ba (N03) 4.8326g ] 
chloroplatinic acid H2PtCI6.6H20 as a raw material. 

[0025] The powder of the perovskite mold multiple oxide which has the presentation of BaCeO.6ZrO.2Pt 0.2O3 
like an example 1 was obtained except having used a barium nitrate [ of 224.38g of examples of a comparison / 2 
and Ba (N03) 24.306g ] cerium-nitrate Ce(N03) 3.6H20, a 4.9866g oxy-zirconium-nitrate ZrO(N03) 2.2H20, and 
9.6652g chloroplatinic acid H2PtCI6.6H20 as a raw material. 

[0026] The powder of the perovskite mold multiple oxide which has the presentation of BaCeO.8NdO.1Pt 0.1 03 
like an example 1 was obtained except having used a barium nitrate [ of 324.38g of examples of a comparison / 2 
and Ba (N03) 32.408g ] cerium-nitrate Ce(N03) 3.6H20, a 4.0895g nitric-acid neodymium Nd(N03) 3.6H20, and 
4.8326g chloroplatinic acid H2PtCI6.6H20 as a raw material. 

[0027] The powder of the perovskite mold multiple oxide which has the presentation of BaCeO.7ZrO.2Nd 0.1 03 
like an example 1 was obtained except having used a barium nitrate [ of 424.38g of examples of a comparison / 2 
and Ba (N03) 28.357g ] cerium-nitrate Ce(N03) 3.6H20, a 4.9866g oxy-zirconium-nitrate ZrO(N03) 2.2H20, and 
4.0895g nitric-acid neodymium Nd(N03)3.6H20 as a raw material. 

[0028] Other examples 1-5 and examples 1-4 of a comparison of the example above of a perovskite mold 
multiple oxide give the example for the typical example from which an element differs near the optimal 
presentation of a perovskite mold multiple oxide, and a comparison. In order to grasp the effectiveness by a 
presentation besides these examples being different, the rate was changed, the same raw material as having 
used in the example was used, the various perovskite mold multiple oxides with which x differs from y and z were 
manufactured, it combined with the above-mentioned example, and the trial was presented. 
[0029] - Durable processing - Pressing of the various above-mentioned multiple oxides was carried out, 
respectively, and subsequently it ground and was made the shape of a grain with a diameter of 1-3mm. Each 
obtained granular object has been arranged to the durable processor of an ordinary pressure circulation type, 
and durable processing of 5 hours was performed at 1000 degrees C as a part for total capacity /of 51. under the 
fluctuation ambient atmosphere of the model exhaust gas which shows a presentation to the following where the 
ratio of air/fuel (A/F) changes 14 and 16 for for [ every ] 1 minute. 

[0030] gas presentation [ of A/F-14 ]: — gas presentation [ of 72.99%N2+14.5%C02+1 .2%CO+0.005%SO2+0.08% 
C3H6+1.13%O2+0.1%NO+10%H2 OA/F=16 ]: — 2+0.057% C3of 72.98%N2+14.5%CO2+0.1%CO+0.005%SOsH6+2.26% 
O2+0.1%NO+10%H2O [0031] - Exhaust gas purification performance test - The 2g granular object was put into 
exhaust gas purification performance-measurement equipment, respectively, using each perovskite mold multiple 
oxide of the back before carrying out the above-mentioned durable processing as a catalyst for exhaust gas 
purification, circulating the model exhaust gas of the presentation shown below as a part for total capacity /of 
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151., whenever [ catalyst temperature ] was changed and NO and the rate of purification of C3H6 were 
measured. 

[0032] gas presentation [ for evaluation ] (A/F=14.5): — rate = [(close gas concentration-appearance gas 
concentration) / close gas concentration] of 79.23%N2+10%CO2+0.2%CO+0.07%C3H6+0.3%O2+0.2%NO+10% 
H20NOx purification x100 — this result It considers as purification temperature (whenever [ catalyst 
temperature / which purifies NO or C3H6 50% ]) 50%, and it collects into Table 1 and drawing 3 -5, and is shown. 

[0033] - About the powder of each perovskite mold multiple oxide obtained in the powder X diffraction (XRD) 
evaluation-example 3 and the example 1 of a comparison, a XRD chart before and after carrying out durable 
processing is shown in drawing 1 and drawing 2 , respectively. Moreover, the structure survival rate was 
searched for by the area of the spectrum in which the highest peak is shown on a XRD chart to proportion. 
[0034] - Result - (1) When change which appears in the XRD chart the durability front of the powder of an 
example 3 and the example 1 of a comparison and after durability is compared from the XRD chart shown in 
stability drawing 1 and drawing 2 of a crystal structure, in the example 3, it turns out to change hardly being 
seen that a remarkable change has arisen in the example 1 of a comparison. Moreover, although the change on a 
gestalt was not looked at by the powder particle of an example 3 before and after durable processing when the 
powder particle of an example 3 and the example 1 of a comparison was observed with the transmission electron 
microscope, the deposit of Pt particle by sintering was observed by the powder particle of the example 1 of a 
comparison after durable processing. 

[0035] Moreover, it turns out that the structural stability of a perovskite mold multiple oxide becomes high as 
the amount of Zr contained in a perovskite mold multiple oxide increases from drawing 4 . These things show 
that the perovskite mold multiple oxide specified by this invention has high endurance ability, and existence of Zr 
contributes to this endurance ability. 

[0036] (2) NO in durable processing order and 50% purification temperature of C3H6 are collectively shown in the 
elevated-temperature endurance ability table 1 about each catalyst of examples 1-5 and the examples 1-4 of a 
comparison. These results show that there is a difference remarkable in NO after durable processing and the 
purification engine performance of C3H6 in an example and the example of a comparison. 

[0037] (3) Optimal range drawing 3 of x values shows that NO and the purification engine performance of C3H6 
improve, and the optimal range is in x values by permuting a part of Ce of B site of a perovskite mold multiple 
oxide by Gd. It is thought that the optimal range has the effectiveness of this improvement in the purification 
engine performance in x values since the amount of Ce(s) will decrease and the oxygen storage engine 
performance will fall if it is because oxygen ion conductivity is raised by permuting a part of Ce by Gd and this 
amount of permutations increases by one side. 

[0038] (4) Optimal range drawing 4 of y value shows that the purification engine performance of C3H6 improves, 
and the optimal range is in y value by permuting a part of Ce of B site of a perovskite mold multiple oxide by Zr. 
It is thought that the optimal range has the effectiveness of this improvement in the purification engine 
performance in y value since the amount of Ce(s) will decrease and the oxygen storage engine performance will 
fall if it is because the endurance ability which Zr originally has by permuting a part of Ce by Zr is demonstrated 
and this amount of permutations increases by one side. 

[0039] (5) Although NO and the purification engine performance of optimal range drawing 5 of z value of C3H6 
improve by permuting a part of Ce of B site of a perovskite mold multiple oxide by Pt, it is shown that the 
effectiveness by the increment in the amount of Pt(s) is saturated with fixed level. It is thought that a fixed 
limitation has the effectiveness of this improvement in the purification engine performance in the effectiveness 
of the improvement in the engine performance since the amount of Ce(s) will decrease and the oxygen storage 
engine performance will fall if it is because the purification engine performance which Pt originally has by 
permuting a part of Ce by Pt is demonstrated and this amount of permutations increases by one side. Moreover, 
drawing 5 also specifies the effectiveness of this invention that the high exhaust gas purification engine 
performance is discovered also in comparatively few presentation fields of Pt and that the amount of Pt(s) may 
be reduced. 

[0040] (6) In this way, by this invention, although the catalyst for exhaust gas purification which has high 
endurance ability by using a specific perovskite mold multiple oxide is offered, it is thought that it has the 
optimal range on a presentation which is limited to this perovskite mold multiple oxide by this invention since this 
endurance ability is brought about by the balance of the oxygen storage engine performance, oxygen ion 
conductivity, the stability of a crystal structure, and catalytic activity. 
[0041] 
[Table 1] 
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[0042] 

[Effect of the Invention] The catalyst excellent in the endurance ability which can maintain the catalyst engine 
performance, without deteriorating also at the high temperature to which whenever [ catalyst temperature ] 
exceeds 1000 degrees C can be offered. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the XRD chart which compared perovskite mold multiple oxide's of this invention durable 
processing order. 

[Drawing 2] It is the XRD chart which compared perovskite mold multiple oxide's of example of comparison 
durable processing order. 

[Drawing 3] It is the graph which shows fluctuation of the catalyst purification engine performance when 
changing x values. 

[Drawing 4] It is the graph which shows fluctuation of the catalyst purification engine performance when 
changing y value. 

[Drawing 5] It is the graph which shows fluctuation of the catalyst purification engine performance when 
changing z value. 



[Translation done.] 
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1 

[#£F»#<D«B] 

CWMWl ] <b^5£: ACe^B' ,Zr v B" , 
O, (A«, BaiSrOM<iilt B' «\ N 
d % Snu MGdO^< it 1 « % B" tt. Pti 
P d oyptz < £ & 1 fUL 0<x<0. 5, 0<y<0. 
5, 0<z^0. 5, fflL/1 > (x+y+z) . ) Tg 

«M» ± r & » «t #x *w uiimm. 

[!i#II2] jffltBx, y. RtfzOffi;^ 0. 0 5< 
x<0. 4, 0. 05<y<0. 4RtfO. 015<z 

< o. 5 <Dmmic<h2>m>£m i KsetsogfswxjSKbffl 

[0 00 1 ] 

9©W«R«BB^ e>gf a 3 ft bT & tc&>(D 

[0 00 2] 

m?z>mt£%tttt\i>. smst (a/f> ^wi«{ttt# 

S^NO.^bfflftS^^ja-c^^ct^eftrc^ 

So 

[0 00 3] Ofr&lt, TJU5^^<Dffl*CC»^H*ffl 
[0 004] COtttttfflKtt, &tt**W«r*t73ti- 

»H«^«oig3fts iooo •coBST-cfcsfrrb-e-r 

^^btttt*ti»rsc t^r*s»a^^bffl«w 
#gif3ftTO£ 0 

[000 5] CQfctf). ^HMBAtt. 5ttC^gg^p ! 0 - 
3 5 «fBB¥1 0-2 8 8 6 «f£<D 

ft, ^co»JE©a^ttAB^t*©^b*»iittl««'C 
Ci/cft«»tt, Xar«>a^lK^K{b«90t£A«jtn(c 
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[0 00 6 ] Sfc. #^cd^p^X^^ hS!lfi^S!{b«B 

ftT***K W*«. 1?W5-l 54 3 8 4^f6, 4$ 
M¥5- 1 8 4 93 0^m^ #W!¥5- 2 4 5 3 7 2 
*H**L ftm^S - 2 6 1 2 8 9#^«*C, 3#£(D^a 

7uffl6H»^ffii83ft-Ct^ 0 
[0 00 7] 

tt. aWbtttJl7ctt<D#H»36S»»)iS3ft* 1 0 0 0'C 

oft:. 

[0 00 8] U/c^ot, **Wtt, ^fbttiilTcttcD 
SB5W*«9iE3ft£ 1 0 0 0*COiSST-Ct)^b-l±*r 
20 *cSSUT»»^X%j*ibT&Ct3&ST*S. WMfefiE 

«c«ft^»a^/^»fbjH»«*««-r4c i*gwit 

[0009] 

AC e t -,-„-«B' K Z r v B" t O, (A«, BaiSr 
Q4>tt<&&l& B' Nd v Sin, RtfGd<D4> 
ft<ifeli, B" tt. PtiPd©^<£tll, 
0 < x < 0 . 5, 0 < y < 0 . 5, 0 < z ^ 0 . 5, fl 
L/l > (x + y + z) . ) -cmZtl&^a-fAijJ 
30 «*Wt»^rft5C itfWIitSS^xiHt 
fflM$Scj:.?Tjil&3ft£. 
[00 10] *»9§«. i2 f J*}A (Ce) i^Unx^ 
A (Z r ) *^<D»flt7c3Ri U rcy^A (B a ) £ 
^FP>f)A (Sr) *>6aft£ftfc4>&< ifcll 
©T^*';dJB#JS7c;*, **>>A (Nd) , tfv'JO 
A (Sm) , RVWFV-VJ* (Gd) ^6iStRSft/c 

d>a < t *> i «co#±a^^7cS, so'e^ (Pt> i 

40 *r*A,TttS, *fflTOW^ttttK:flEtlfcSP«l^X^b 
[001 1 ] C 5 L/cfg^P^^ H3E*^Wb 
ttC^, *»W#ttyc<DJ:5«:llUK'r*. Celt ^ft 

*f6WO^a^^;^ hStt^^bftrtt. PtX 
ttPdtt, C e i|5lt;*Sa#ffi(D*tCSSE-rS/c«), C 
50 (Ditmtt. P tX«PdCC*tOT^mWCC«6#, Kfbtt 



3 

£ jS*6tt©#H»g«J# h tc 6 -T P t Xt* P d <D » $ 

[0012] Nd, Sm, X^Gdtt ^V?7.U4 h 
Sm-SMi tWi<D BlM b<DC e 5: 5 C £ r , 

WKHtf>4£*;l6*ia. Lfc**r>T % »H»^i^ 

tX«P dcr>^>>^ y >y«i»ij*s— Jijaswtcftifc© 
[0 0 1 3 ] Z rtt, *©Mft«Jtt#*Kl^W«ltt*W 

[0 0 14] CCDcfc^^cNd^tCj:^i$S^^>e^ 
hSa^Mfk«!f©B1f-r hOC e Sr-SBSIft-r 
*»WT|R3E-r4J:5tt«ja±©«3itttSH3W 

#&*>©£** en*, 

[0015] CCDffi/&±<D^jif&ffl£ Lttt, *b^5£ : 
ACe 1 .,. v . I B' ,Zr v B" I 0 3 Ti$tl^P^ 
*-Y MH^SititCfeC^, 0<x<0. 5t^0, 
»*1<B0. 05<x<0. 4, J:0»*L<W0. 
05<x<0. 3T*D, 0<y<0. 5T*&9,$?£ 
b<«0. 05<y<0. 4, cfc*)»*b<»0. 1< 
y<0. 25^^ 0<z^0. 5 9 , L < 
«0. 15<z<0. 5, cfc9&7£U<t20. l<z< 
0. 4-C£>£ Q 

[0 0 16] 

[»9J(D*Jt<D««] ±E<Dft*K : AC e 

B' ,Zr ¥ B" l 0 3 (AW, BaiSr (O'ptl 
<thim, B' W, Nd, Sm, RTCdW<i 
fclflL B"». P t iP d £& 1 a, 0<x 

<0. 5, 0<y<0. 5, 0<z^0. 5, fILl> 

(x + y + z ) . ) XWtZtx&^v-J^m YWB&Wl 

IBa, Sr. Ce, Nd, Sm, Gd, Zr k Pt, 

*c>"c*«»B*T'C6 00-1 100 x&m 

BtCffij&f h C £ ec J: 0 £ C £ *sr £ -5 o 
[ 0 0 1 7 ] ft £L < tt % JJ3<D«S«^fc^«J*BffSO» 
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ttfb4b*Wlrr&. c5U/cM^tiCfC. *&- 
«o^o^*^ hSIB&lMb&;W»6ft*l>/c& 

[0 0 1 8] flWc^P^^^ hSfteBMUMK. 

10 ^^*AB)«j«£L/TttflB-r*CCtt, a*ott»-c/>i 

a- h^icJ:9teJ#?-*c£TnJffer* 

[0019] 

24. 3 8 gflDiBK^yJABaCNO,),. 24. 30 
6 gOMt'J^AC e(N0 3 ) 3 • 6 H.O. 4. 2 1 
• 1 gOii^'F'J-^AGdCNOa), * 6H,0, 4. 
20 9 8 6 6 gOt+^lgSt^^^^AZ r OCNOa), • 
2H 2 0, 4. 8 3 2 6 ff©*fbfi#HH, P t C 1 6 • 
eH 2 6*fffi*£LXm*<\ C*i6*7 5 0 g<ZW*> 

*m8U C©7k?6}K&C2 8%T>^e^T*ig}R«:l 5 
eSSflllU 2«fW»»L/c, »6ti/c«fW!B5*l 2 0-C 
^M#iS*-C 1 2ffiHfflte«U XW3 0 0TO* 

u ^i»-c7 o o'co^nm^-cbmmmf&vxB 

aCe 0 . ( Gd Oll Z r,.,P t 0>1 O, 

30 vLrfttA bmw^mtm<om^wtc 0 

[0 02 0] 2 

4. 2 l l rOMbtf K 'J^^AGd (N0 3 ) 3 • 6 H 2 
OCCftx.T4. 53 3 6 gOaBf7V5ASm(N 
0 3 ) 3 • 6H l O*JTO4£l/Xfflt^«?K3:SI)«Wll £B 
i{atBaCe 0 .sSm o . 1 Zr 0 . 2 Pt 0 . 1 O 3 CDffllS 

^n^p^^^ hsa^wb»©»**»fc. 

[0 02 l ] HtfeM 3 

4. 2 1 1 gOBK^K^^AGdCNO,), • 6 H a 
O^C{tA-C4. 08 9 5 g<DWBt**^ANd(N0 3 ) 3 

40 ■ 6 H z 0£Jgl*4£ LTffi^fc&JI-ttHttW 1 £I5«CC 
LtBaCe, l( Nd,, 1 Zr l .,Pt lil O j OfflfiK^:^ 
T&^P^^-Y FSa^»{b«JCr>»5R%f#^ 
[0 02 2 ] HJ6W4 

4. 8 3 2 6 g<DJfiffc6£KH 2 P t C 1 , • 6H 2 OtC 
1^X2. 1 5 gCDiMf^i^AP dcNOOjtJRW 
£ L/rffll^c«^«HJ5gW 3 £imfiltC Ut B a C e 0 . , 
Nd,. 1 Zr 0 . l Pd 0 . I O 3 <D»J&*WT£-^n:/;** 
-f h®a^Wb«J<D»**»ft:. 
[0 02 3 ] ^Jg^J 5 
50 4. 8 3 2 6 gCO^bfi^KH, P t C 1 , ■ 6H 2 OCC 



5 

ftx.T3. 6245 g©«{ta4»H,PtCl l -6H 
2 0<bO. 53 7 5 g©iStA7^-?APd(NO J )3?: 

smt Lxm\,*it&Ln\tmifo9i3 tmmic lxb a c e 

o . s N d 0 . j Z To.iP t o .071 P do.02 j Oj <D*&/££W 

[0024] imm i 

9 7. 5 2 g(D»>''J»)AB a (NO,),, 4. 832 

m^tcMfruzmmm \ tmmtbxBa* p to,(D« 

[0 02 5] ib«W2 

2 4. 3 8 g©5BK^y^ABa(N0 3 )i» 24. 3 0 
6g(D?igg*fe';^ACe(N0 3 ) 3 • 6H 2 0, 4. 98 
6 6 g©* + ->WK2xJl/3ii'J AZ r 0(NO J ) 1 • 2 H 
2 O v 9. 6 6 5 2 gCDiftfte^KH, P t C 1 6 ■ 6H, 
0*^l4iUrffll»/c«j^«lliSWIl £!SJ«K:L"CBa 
C e 0 . 6 Z r 0 . 2 P t o.^O.com^^W^^^n^^*^ 

[0 02 6 ] tbtS0iJ3 

24. 3 8 g(D5g^'^ABa(N0 3 ) 1> 32. 40 
8g©lKt';^ACe(N0 3 ) 3 * 6H 2 0, 4. 08 
9 5gC01i»^Nd(NO J ) 3 ■ 6H,0, 4. 8 

3 2 6 eQtS{ta£ffiH,P tCU • 6H a O*JH»i 
L/TfflO/cJa^f ttHJSffil 1 iR|«K: UTB aCe 6 ,,N 
d 0 . l Pt 0 . l O j (DM^1'^n^X^^ H3!lfi£ 
Kfb»D8J;fc*f§ft: 0 

[0 02 7] J£««4 

24. 3 8 e<DffiW*WJ*B aCNO,)^ 28. 35 
7g©WK-fey^ACeCNO a )i • 6H a O, 4. 9 8 
6 6 g(D**um&zs)l>^^'y S*Z r 0(N0 3 ) 2 • 2 H 
2 0, 4. 08 9 5gCDHB**^ANd(NO,) J -6 

h 2 o&mwt Lxm^tc^mtmmm 1 iisj^tc lt 

B a C e o . 7 Z ro^Ndo^O^IM^t^P^X 

hS«^fb»©»**»fc. 
[0 02 8] ^(DffeCD^U ^X^>{ h SS^BMtt&CDW 

±fBCDH*fiWl-5iJ;b«Wl-4», ^a^x^^h 

[0029] -mjKtm- 

±ffi©*«ia$B!fb«**n**iJnajs»KL, ^t^r^ 

*»E«fflS:©WX»a«««:iBKl/. (A 
/F) CDibtfl At 1 6* l^HCi^C^T^, TIB 

M5 »; *^ bji/ftt or i o o o *cv 5 mm<omi\fnhm 
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[003 0] A/F = 1 4 <Drtxm& : 
72. 99%N 2 +14. 5%CO,+ l. 2%CO + 
0. 00 5%SO, + 0. 08%C 3 H 6 +1. 1 3%0, 
+ 0. l%NO+ 1 0%H 2 O 
A/F= 1 6(Drtzmf& : 

7 2. 9 8%N,+ 14. 5%CO 2 + 0. l%CO + 
0. 00 5%SO 2 + 0. 0 5 7%C 3 H 6 + 2. 2 6% 
O 2 + 0. l%NO+10%H 2 O 

[0031] -m&tfzmmm$m- 
©3Bt^%gfm^x^{bi4ftBau^^stcAn, teic* 

aHsO^fb^a'JSb/c, 

[0 03 2]ffHffl<D^ilES (A/F=14. 5) : 
79. 2 3%N l +10°/oCO l + 0. 2%CO+0. 0 
7%C 3 H 6 + 0. 3%O 2 +0. 2%NO+10%H 2 O 
NO,M$- C (A#XiSg-ffi#Xjgg) -A#* 
20 MS) x i o 0 

[0 03 3 ] -»*Xlfi@lfr (XRD) PMffi- 

xRDft- h^n^tigii <t02tc^-r o sfc. x 

30 [0 034] -fem<fc*3 - 

mi d:i2^L/cXRDf 3©»0«3£l:b 
1 cDtg^cDW^Bu iK^flCDX RD^t-h CC3g*i 
b£ J:b8W Si, HMj W 3 *C tt?& Em Mm htiti 

w i <D®j£®.T&mm btc tc^, mtm 3 com^m* 

ccra, B^&acD^rffj?j±(D^{b«m6n^^ofc 
mxmm&<Dtkmm 1 <D»*tfrF-cctt. 

40 ^c<££P t^-7-cDtffHi^SS^?ri/c e 

[0 0 3 5 ] ifc, H43^6, ^P?**/;-* hSStt^a 

[0036] (2) ismmjtf&t& 
50 ^r^i^r^To ctih&mm&h, mmmttmmt 



(5) 



[ 0 0 3 7 ] (3) x 



* 



3tt, "<u7Xtj4 tM&£WHtW<DBV-( KDCe 

ttlBtfAULU x«lKftfflttH#*SC<h*^OTl> 
4. C©^{btetfeft±<DJ8jS«: fc Ce<D-fiB*GdTH 

[0 03 8] (4) yfifO&jSffiffi 

<D-gR>& Z r rlg^t £ C J: 5 C 3 H.©j*fbetft0 
ftJhU yfiCc*iS|fiH3W*-SC i^ltl^o CCD 

mt&m&i±<D$hmz* c e <d-si$£ z r -cg&-r e c 

[0 0 3 9] (5) z «§<D^3§®ffl 
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5tt, *<u7Xt}<i hSfSeH8Mb$J<DBlM KDCe 
(D-§P£ P t Ti^t^C <hCC<fc DNOi C a H,<D8Mfc 

ttflfcWoj±T5*J. P t S»*«--©du 
S»*tt, Ce<D^4P tTHft-TSCifciO, Pt 

o**wrs»fbtt»3w»asns/c«)"c*9. 
e>ft£ 0 */c, H5a, p totbiaj^at^fflrtttwr 

fe«l»»»//^iWbtttt3W»»r5iC»-3ft:, P ts* 
[0 040] (6) CCDcfc^tC, 

:/x*7^ hH«^BI{b«B*ffll»SCiK:J:-3"CWi«A 

v. cornxmrnts mmmimm, 



20 
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358 
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442 


462 


483 
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[0 04 2] 

[»wd»*j fmuBw i o o o"c*ajt*wi4fifi 

[0 1] **?BO^a^^^ YMtiL'&mVtovmiKtii 

[02] jt««©^D^*-r Y&tifemm<DmtKte 



[0 3] xtt*»b3*fci*©JIB«?WbtttfioSCllb* 

[04] yffl**{bS*fci*©««l»fbttl8©att* 

[05] zfi*Kfb3^/ci*©)i!TOi«bttttoaab% 
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4D048 M06 AA18 AB02 AB03 BA08X 
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